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Science  and  Invention  Begin  to  Aid  the  Blind  g  Lightning  and  Life 

Lending  Libraries  of  “ Talking  Books,’'  Which  Enable  the  Sightless  to 

Read  by  Ear,  Are  an  Important  Development  s ing  the  ozone  imthe  air,  the  temperature  of 


JL  he  American  Foundation  for  the  Blind 
has  just  announced  that  it  has  at  last  over¬ 
come  difficulties  in  the  way  of  producing 
and  distributing  “Talking  Books” — phono¬ 
graph  record  sets  which  will  contain  a 
complete  book  of  average  length  on  a 
dozen  double-sided  twelve-inch  discs.  This 
probably  is  the  most  important  develop¬ 
ment  in  aids  for  the  blind  in  the  last  hun¬ 
dred  years.  It  will  free  braille  readers  of 
the  laborious  task  of  fumbling  through 


Courtesy  of  the  American  Foundation  for  the  Blind 

Making  use  of  a  “Talking  Book' 


endless  pages  of  embossed  letters,  and 
enable  blind  persons  who  can  not  read 
braille  to  read  novels  and  non-fiction  by  ear. 

“Talking  Books”  to  Be  Lent 

The  “Talking  Books”  will  be  too  expen¬ 
sive  (at  least  for  the  time  being)  for  most 
blind  persons  to  buy;  consequently  they 
will  be  lent  free  through  libraries  for  the 
blind  now  being  established  throughout  the 
country  by  the  Library  of  Congress.  The 
records  are  strong  and  light,  and  can  be 
sent  through  the  mail.  Titles  to  be  made 
into  “Talking  Books”  will  be  selected  by  a 
committee  appointed  by  the  Library  of 
Congress. 

To  use  the  “Talking  Books”  a  blind  per¬ 
son  will  need  one  of  the  portable  talking 
machines  developed  for  this  purpose  by  the 
foundation  and  supplied  at  cost.  The  least 
expensive  at  present  obtainable  is  a  spring- 
driven  machine  with  ear-phones  at  $20 ; 
the  most  expensive,  driven  electrically, 
costs  $37.50. 

This  achievement  gives  evidence  that  in¬ 
ventors,  aided  by  many  new  developments 
in  science  and  mechanics,  at  length  are 
beginning  to  obtain  useful  results  in  the 
age-long  quest  to  help  the  blind. 

As  another  instance,  the  Foundation  re¬ 
cently  produced  a  small,  inexpensive,  im¬ 
proved  typewriter  which  writes  in  braille, 
developed  in  cooperation  with  manufac¬ 
turers  of  typewriters  and  business  ma¬ 
chines  to  overcome  the  difficulties  experi¬ 


enced  with  other  braille  typewriters. 
About  the  size  of  an  ordinary  portable  type¬ 
writer,  the  machine  weighs  thirteen  pounds, 
has  six  keys  and  a  space  bar,  and  is  sold 
to  blind  persons  at  cost  for  $30. 

The  minds  of  inventors  for  many  years 
have  been  engaged  in  schemes  to  make 
ordinary  letter-press  printing  intelligible 
to  the  blind.  One  of  the  earliest  attempts 
was  the  “Optophone,”  invented  by  Dr. 
E.  E.  Fourier  d’Albe,  late  professor  of 
physics  at  Birming¬ 
ham  University,  En¬ 
gland.  With  the  aid 
of  a  light-sensitive 
selenium  cell,  and  a 
proper  electric  cir¬ 
cuit,  this  apparatus 
translated  letter-press 
printing  into  musical 
notes  and  chords.  It 
did  not  gain  wide  use, 
however,  because 
most  blind  persons 
had  great  difficulty  in 
interpreting  the  mu¬ 
sical  notes. 

Another  device,  in¬ 
vented  by  A.  G. 
Thomas  and  called 
the  “Photoelectro¬ 
graph,”  also  made 
use  of  a  selenium  cell,  and  translated  each 
letter-press  letter  into  braille.  This  was  ac¬ 
complished  by  pushing  the  points  of  one 
or  more  of  six  rods,  each  corresponding  to 
one  of  the  dots  of  the  braille-cells, 
through  a  grating  where  they  could  be  felt 
by  a  finger. 

The  difficulty  with  this  ingenious  ma¬ 
chine  was  that  each  braille  combination 
lasted  but  a  moment,  and  many  blind 
readers  could  not  keep  up,  particu- 


the  sun,  the  composition  of  wafer  and  the 
characteristic  habit  of  carbon  atoms  to  form 
long  chains,  that  it  need  hardly  excite  us  to 
learn  of  another.  Nevertheless,  there  is 
something  so  dramatic  about  the  lightning’s 
flash  that  most  persons  ate  pleased  to 
acknowledge  kinship  to  it,  lidwever  remote. 

This  kinship  was  recalled  recently  in 
Philadelphia,  before  the  American  Philo¬ 
sophical  Society,  by  Dr.  George  W.  Crile, 
the  noted  physician  of  Cleveland.  Light¬ 
ning,  said  Doctor  Crile,  jproduces  a  chemi¬ 
cal  combination  betweeii  the  nitrogen  and 
oxygen  in  the  air,  and  thus  “fixes”  the 
precious  nitrogen  for  tne  use  of  plants  and 
animals.  The  importance  of  this  fixation 
becomes  clear  when  it  is  remembered  that 
proteins,  which  form  the  major  part  of  all 
living  substance,  are  nitrogen  compounds, 
and  that  the  more  highly  organized  plants 
and  animals  can  njfit  make  use  of  atmos¬ 
pheric  nitrogen ;  they  must  have  it  in  some 
form  already  in  chemical  combination. 

However,  protoplasm  need  not  depend  on 
lightning  for  nitrogen.  Probably  the  major 
part  of  the  nitrogen  used  by  plants  and  ani¬ 
mals  is  fixed  by  nitrifying  bacteria,  of  which 
there  are  several  kinds  in  the  soil.  \ 


British  ail-planes  will  defend  tropical 
and  subtropical  Africa  from  swarms  of  in¬ 
vading  locust!  this  summer  it  a  test,  soon 
to  be  made  in  Northern  Rhodesia,  is  suc¬ 
cessful.  The  planes  will  try  to  kill  the 
flying  invaders  ^  by  spraying  the  swarms 
with  finely  ground  sodium. 'arsenate. 

*\*  *  f 

,.r  _.r,  A  dinosaur  hunt  by  Air-plane  will  be 

larly  since  many  wide  letters,  such  as  tv  made  among  the  jaggec/  hills  of  the  Big 
and  m,  were  not  shown  all  at  once,  and 
the  space  between  the  letters  was  so  small 
that  it  was  difficult  to  tell  where  one  left 
off  and  another  began. 


The  “Visagraph” 

The  most  nearly  practical  of  these  de¬ 
vices  is  the  “Automatic  Visagraph,”  in¬ 
vented  by  Robert  A.  Naumberg,  of  Cam¬ 
bridge,  Massachusetts.  It  prints  a  mag¬ 
nified,  embossed  copy  of  any  printed  page 


Horn  Bad  Lands  t^is  summer  under  the 
direction  of  Barnum'Prown,  curator  of  fos¬ 
sil  reptiles  of  the  Art/erican  Museum  of 
Natural  History.  Fossil-bearing  formations 
in  the  Bad  Lands,  which  cover  an  area  of 
about  100  square  miles  in  Montana. 
Wyoming,  and  South  Dakota,  can  be  located 
better  from  the  air  than  afoot,  according 


to  Mr.  Brown. 


The  cherished  belief  that  women  are 


in  aluminum  foil,  enlarging  each  lower-  more  changeable  than  men  simply  isn’t  so, 


case  ink-print  letter  to  the  size  of  the  aver¬ 
age  braille  letter,  and  magnifying  other 
letters  in  proportion. 

When  aluminum  foil  is  employed  it  may 
be  smoothed  out  and  used  again  and  again. 
If  a  permanent  copy  is  wanted,  the  reader 
simply  inserts  a  sheet  of  Cellophane  in¬ 
stead  of  foil.  Like  the  others,  however, 
this  machine  has  a  drawback.  It  is  the 
difficulty  of  reading  ordinary  raised  letters 
with  the  fingers,  even  when  enlarged. 


according  to  Dr.  R.  T.  Rock,  of  Fordham 
University,  who  reported  recently  to  the 
American  Washington  Square  Center  of 
New  York  University  the  resuits  of  tests 
given  to  high  school  and  collegeX^students 
of  both  sexes  to  show  how  interests  change. 
He  found  that  women  are  no  more  change¬ 
able  than  men;  that  there  is  no  relation 
between  intelligence  and  tendency  to 
change  one’s  interests,  and  that  one  is  more 
constant  in  likes  than  in  dislikes. 


Science  and  Invention 
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The  Magnitude  of  the  Expanding  Universe 


Giant  Telescope  Provides  Data  of  Heavens  Showing  That  Celestial  Realm,  Emptier  Than | 
Vacuum,  Is  Becoming  Larger  and  More  Void  At  Each  Breath  Drawn  by  Man 


THE  physical  universe  has  a  diameter 
of  6,000,000,000  light-years.  It  is  a 
finite  sphere  which  probably  is  ex¬ 
panding  with  tremendous  speed,  so  that 
it  becomes  larger  and  emptier  each  mo¬ 
ment.  Its  outer  \boundaries  are  moving 
away  from  the 


Dr.  Edwin  P. 
Hubble 


latest  estimates  of 
the  size  and  formation  of  the  \u'niverse, 
based  on  the  insight  into  the  hewens  ob¬ 
tained  with  the  use  of  the  100-inch 'Hooker 
r*>f)otjng  telescope,  at  Mt.  Wilson,  the 
largest  instrument  of  its  kind  in  the  world. 
The  new  estimates  expand  by  many '  times 
all  previous  calculations,  and  are  of  such 
magnitude  that  it  is  completely  impossible 
for  finite  minds  fully  to  comprehend  them. 

For  instance,  light  travels  at  approxi¬ 
mately  186,000  miles  a  Second,  or,  roughly, 
six  million  million  miles  in  a  year.  It 
reaches  us  from  the  surface  of  the  moon 
in  about  two  seconds,  requires  \ 

only  eight  minutes  to  come  from 
the  sun,  traverses,  the  solar  sys¬ 
tem  clear  out  to  the  distant  orbit 
of  Pluto  in  a  matter  of  hours, 
and  reaches  us  from  the  near¬ 
est  star  in  approximately  four 
years. 

It  crosses  the  diameter  of  our 
galaxy  (the  Milky  Way)  in  nearly 
100,000  years,  and  requires  about 
the  same  ltngth  of  time  to  reach 
us  from  the  nearest  “island  uni¬ 
verse,”  pie  Lesser  Magellanic 
Cloud.  ' 

It  comes  from  the  farthest  ob¬ 
ject  visible  with  the  naked  eye,  the 
Nebula  in  Andromeda,  in 
years. 

le  Lesser  Magellanic  Cloud 
the  Great  Nebula  are  rela- 
close  neighbors  of  our  own 
galaxy.  Reaching  beyond  them, 

100-inch  telescope  at  Mt.  Wil¬ 
son  can  make  objects  photo¬ 
graphically  visible  which  are  as 
many  as  300,000,000  light-years 
in  space,  or  more  than  300  times 
as  far  as  the  farthest  object  visible 


to  the  unaided  eye.  In  that  distance,  said 
Doctor  Hubbk,  at  least  100,000,000  star 
clouds,  each  /s  large  as  our  galaxy,  cap  be 
discerned.  /They  are  distributed  fairly 
evenly  through  space,  apparently  in  all 
directions/  Each  of  the  nebulas  thus  seen 
(tho  marly  are  so  far  away  that  the  sep¬ 
arate  stars  can  not  be  distinguished  by 
present-day  telescopes)  contains  nearly 
80,0()0,000  times  as  much  matter  as  our 
sun/ which  is  an  average-sized  star. 

^lll  on  the  nebulae  are  in  motion,  and 
wjfh  singular  uniformity  the  motion  seems 
be  away  from  the  general  direction  of 

NaTionaf  Academy  ,/nlr  Sa!axy-  The  fartTh/r  the  galaxy’  th.e 

its/  *aster  lt;  ls  moving-  H  at  one  time,  esti- 
•  /  mated  at  2,000,000,000  years  ago,  all  of 
the  matter  in  the  universe  was  crammed  to¬ 
gether  in  the  region  of  space  which  we 
now  occupy,  and  an  explosion  then  oc¬ 
curred  to  drive  the  galaxies  outward,  this 
assumption  would  come  close  to  fitting  the 
observed  facts. 


center  at  the  speed 
of  light,  or  ap¬ 
proximately  186,000 
miles  a  second. 

\  These  breath-tak- 
estimates  were 
m$de  before  the 
Ni 

of  Sciences  at 
recent  meeting  ni 
Washington,  D.  y., 
by  DV.  Edwin  j  P. 
H  u  b  bH  e,  of  /  Mt. 
Wilson  Observatory. 
They  repiresepit  the 


Velocity  of  Galaxies 

But  what  an  explosion  it  must  have  been! 
Doctor  Hubble,  who  probably  has  seen 
and  studied  more  of  the  universe  than  any 
other  person,  finds  that  nearby  galaxies 
are  moving  at  relatively  slow  velocities,  / 
while  the  speed  of  the  others  increases  pro-,- 
portionally  to  their  distance  from  the  earth.' 
At  distances  of  300,000,000  light-years  they 
are  going  at  velocities  of  30.000  to  40,000 
miles  a  second,  or  approximately  one-fifth 
the  velocity  of  light. 

From  this  consideration  Doctor  Hubble 
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The  100-inch  telescope  at  Mt.  Wilson  Observatory- 
the  largest  of  its  type  in  the  world 


derives  his  estimate  of  the  total  diameter 
of  the  universe.  The  Einstein  Theory  holds 
that  matter  can  not  travel  faster  than  light 
therefore  the  boundary/ of  our  universe 
must  lie  at  the  point  where  the  accelera¬ 
tion  of  the  outer  g/flaxies  reaches  that: 
velocity. 

If  the  observed  rates  of  increase  for  dis¬ 
tance  in  the  visible  part  of  the  universe 
hold  for  the  rest  of  it,  this  limit  lies  at  ap¬ 
proximately  6,000,000,000  light-years — or 
did  300,000,000  years  ago  when  the  light 
with  which  the  farthest  visible  nebulas  are 
observed  lent  them  on  its  journey  to  the 
earth.  In/Doctor  Hubble’s  opinion  the  uni¬ 
verse'  probably  is  mucli  larger  now  than 
then,  and,  also,  emptier,  for,  if  the  theory 
of  the  expanding  universe  is  true,  the  ex¬ 
pansion  has  continued,  and  will  continue 
at  the '.speed  of  light  indefinitely.  In  the 
ten  seconds  or  so  required  to  read  this 
paragraph  the  universe  has  expanded 
1,8(^0.000  miles! 

Despite  the  gigantic  number  of  stars 
(80,000,000  times  an  estimated  total  of 
500,000,000,000,000  nebulae)  the  universe 
is  emptier  than  the  finest  vacuum  ever  made 
in  a  laboratory.  There  is  so  much  space 
between  stars  and  nebulae  that  the  total 
amount  of  matter  is  only  one  gram  in  each 
unit  of  space  represented  by  the  numeral  1 
followed  by  thirty  zeros. 

“This  may  be  visualized,”  Doctor  Hubble 
told  the  Academy,  “as  corresponding  to  a 
grain  of  sand  in  each  volume  of  space  equal 
to  the  volume  of  the  earth.” 

Estimates  of  the  speed  of  dis¬ 
tant  nebulas  are  based  on  the  so- 
called  red  shift  of  the  spectrum — 
a  movement  of  all  spectrum  lines 
toward  the  red.  The  farther  the 
nebulae,  the  greater  this  shift.  This 
has  been  interpreted  as  meaning 
that  they  are  rushing  away  from 
us,  thus  giving  the  effect  of  in¬ 
creasing  the  wave-length  of  the 
light  they  emit.  It  may  be,  on  the 
other  hand,  that  this  shift  is  due 
to  a  “tiring”  of  light  as  it  comes 
to  us  through  these  vast  abysses 
of  space,  or  tbat  it  is  an  illusion 
due  to  some  Other  factor  not  yet 
discovered. 

The  projected  200-inch  tele¬ 
scope,  now  being  made  for  the 
California  Institute  of  Tech¬ 
nology,  probably  will  increase  the 
radius  of  the  visible  universe  by 
three  or  four  times,  or  to  nearly 
1,200,000,000  light-years.  ^  When 
it  has  been  put  into  service,  four 
years  hence,  new  facts  may  be  re¬ 
vealed  which  will  prove  definitely 
-at  present  or  disprove  present  estimates  of 
the  size  of  the  universe. 
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